SUMMARY: Huge amounts of by-products may be generated from sashimi processing of yellowfin tuna. This study was conducted to determine how these discards can be best utilized; and assess its nutritional implications to human health. The heads, eyeballs, red meat, milt and stomach were randomly collected from same lot of yellowfin tuna ( 35-80 kg total body weight) received at General Santos City Fish Port, Philippines. Lipids were extracted and analyzed by gas chromatography. These samples gave high EPA and DHA values i.e. 5.3 and 26.8%; 5.5 and 27.7%; 4.8 and 21.5%; 5.2 and 26.5%; and 5.0 and 23.4%, respectively. Addition of 0.5% yellowfin tuna oils to oyster sauce had markedly increased its EPA and DHA values by 106 times. Lipid extracts generally gave high color scores (4.5-5.0); and low acid, peroxide and TBA values. Results had clearly established the value of these by-products as an excellent source of EPA and DHA fatty acids.
INTRODUCTION
By-products from seafood processing account for about three-quarters of the total body weight of fish. The Philippine tuna industry contributes the bulk of wastes more particularly canned tuna with 64% share in the total marine export while 36% reflected for chilled/ frozen sashimi.1) Sashimi processing for export to Japan has a tremendous impact in the present international fish trade.2) Waste products generated is estimated at 50 to 140 tons per day in General Santos City 3). These are either sold locally at a low price or directly converted into an animal feedstuff.
Recovering and marketing innovative products from these wastes can reduce rising disposal costs while increasing revenues and employment of the seafoods' nation industry4).
Sashimi yellowfin tuna by-products are normally in prime quality condition. These contain valuable components that are beneficial to health. Tuna has been shown to be a rich source of polyunsaturated fatty acids, in particular the eicosapentanoic acid (EPA) and docosahexaenoic acid (DHA) at values ranging from 3.5 to 7.5%; and 20 to 29.8%, respectively. 5,6) Omega-3 fatty (n-3) acids must be supplied in the diet as humans are unable to synthesize them. These are synthesized in the phytoplankton and are therefore, a good source of omega-3 fatty acids for marine animals that feed on phytoplankton. The 18:2n-6, lenoleic acid is the precursor of 20:4n-6, arachedonic acid, while 18:3n-3 lenolenic acid is the precursor of 20:5n-3 (EPA) and 22:6n-3 (DHA), which purportedly mediate the health benefits of n-3 fatty acids 7 
Statistics
Results were expressed as means and statistical comparisons were made using student's unpaired t test up to 5% level of significance.
RESULTS
Total lipid contents in various parts of yellowfin tuna are given in Table 1 . Except for the heads and red meats, significant differences in total lipid contents (P<0.01) were noted between samples. White meat had the lowest (0.48%) which was 7 times lesser than that of the red meat. Total saturated fatty acids in the lipids of yellowfin tuna heads, eyeballs and red meat were 32.3%, 31.6% and 32 .8%, respectively as dominated by 16:0 (palmitic acid) . Total mono unsaturated fatty acids in the same order were 26 .2%, 27.4% and 26.8%, respectively dominated by 18:ln-9 (Stearic acid). These results were significantly different (P<0.05) from those reported for white meat). Polyunsaturated fatty acids (PUFAs) were more than 36% of the total fatty acids in all samples . In general, omega-3 fatty acids (n-3) were present in amounts 26% greater than the omega-6 fatty acids (n-6) . Concentrations specific to EPA and DHA in the total lipids of yellowfin tuna heads , eyeballs, milt, red meat and stomach ranged from 4 .8 to 5.5%; and 21.5 to 27.7%, respectively with lower values found in red meat and stomach (Table 3) . DHAs were approximately 5 to 6 times greater than the EPAs. These are in close agreement with those found in white meat (Table 2) . Total EPA and DHA was highest in the lipids of eyeballs although not signioficantly different (P>0.05) from that of the heads.
Overall quality of lipids from yellowfin tuna heads, eyeballs, red meat, milt and stomach was generally high as indicated by its relatively low peroxide values ranging from 2.67 (head) to 6.4 mEq/kg (stomach). TBA values were within the range of 1.24 (heads) and 5.3 mg/kg (stomach) while acid values were from 0.09 (eyeballs) to 3.0 mgKOH/g (stomach) as p[resented in Table 4 . These results did not show any detectable oxidative rancidity development. Color scores were between 4.5 and 5.0 showing a clear, pale yellow liquid with paint odor.
DISCUSSION
Total lipid contents in the heads and red meat were significantly (P<0.05) higher than in the eyeballs and other parts, more particularly in white meat (0.48%). Variation in the total lipid contents of Table 3 . EPA and DHA (%) in the total lipids of yellowfin tuna by-products.
Mean of three replicates.
Yellowfin tuna is a highly migratory fish that feed on various kinds of small fishes in the ocean. Marine fishes actively use the saturated and monoenoic fatty acids as their energy source during migration. PUFAs are usually conserved in the tissues and hence, accumulate.6,16) Yellowfin tuna by-products had sufficient amounts of saturated and monounsaturated fatty acids thus, making the PUFAs stable ( Table 2) . The high DHA content in all samples may have resulted from the continued accumulation of DHA in the fish tissues during feeding. This may also be explained by the enzymic conversion of linolenic acid to EPA and DHA, leading to the subsequent breakdown of EPAs to DHAs hence, increasing DHA levels. 
